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2 

C/3 



*L *J * £ ^ 



I4YW m Mo 12 . m 0 4 o ' nHiO 
#+, Hfi****; left****-****, .**ft3*4; Ysfc£*flC 
tf**-****; Wft*4**.*; m-ft * 4* * ft 'Mfc 

#0.5-6 ft £ * Jfc 

4.*#fc*|*:fcl A3M!jr& #4MME-f J»i* # ft ft & 
*fc4& *lf«3fP«ri + ft - ft * A ft. 

ttlt. ftfc#. ftfc4& + «r-*l»*;L*K 

6.##*«l**5J9fat^r*. ##fc£ J F0ri££*lftfl:#i|4iie * 

^ ioo* 2 /;^. 

**10fife;jF*. *#*4ff* #£ftfl:#*ifc* + 



I 



tt$*£i&37 0.1-20 /hfrT 1 . 

12. # # *0 * * HJff 4fc # 3*. # # HE £ -f Jtf 5fc SL jk 135 ~ 

& & ff # ft * $ & * 0.5 -8/MT 1 . 



US3, 549, 557, US 3, 644, 565, US 3, 647, 916, US 3, 917, 738, US 
4, 384, 161 7f ft & ^ ^ * * # & * W # # * ft JP 
01, 245, 853, US 3, 962, 133, US 4, 116, 880, GB 1, 432, 720, GB 
1, 389, 237 & X $ S0 4 2_ EP 0, 433, 954, US 

3, 678, 120, US 3, 852, 371, WO 94/ 24075, US 3, 855, 342 ?f ft ?fc ft & 

wo94/034is^^ T-#«*##<S«r**4b^r*. *#3fe4&fc-f 
&£tt£#T, *-*#*#*L#tt#£T. # a * tt « * «■ 5 - # 

^ZSM^^'J^^, ofl&etilB^^, MCMi*^, # # ^, REY * ^ #ri£ 



i 



+ T*#fc + * #863-99.4*%. 

CN1, 125, «MA*#7-fl*T*I^T**a*4fc2r*. 
&#PW,* PMbu, SiWu. PW u Mo 12 . n ( n=l~ll)#&£ H£&10~70% # 

Hi* 1.5-18. ^A«^ftAiftA7«ttAftiLtt#j|l['fbMBt)4-«#A(ra 

20te##£fcii~9ftie3t & El* *; * & # + afc*rifcifc;fc& 

& &£ft**&^#0.693~1.736 ( W#&*4it> . ' 
CN1, 125, 64flA^^T-##T*^T#«r«*ft^*. 

;ft#j§U'J 0.5-3.0, «#*]0.5~4.0, j^^ft 
^j&^^^*30r, ^#tb*15: 1. ^^^^^^e#T^^T^«l 

?3QV£&2*# t ft & 0.8118 )&gft*iM|fc£3/1.854, ^ & dJ 

* 1.384. 

US5, 324, 881/^^T-##^^^^^^^^^ft^^, i£2f&& 



£**iit4f&*. * « Jfc * ft j* *. J»ife*#*^*S^ T 

fitW**#**+^7C#: R Si, B, Ge, As, Se, Tu Zr. Mn, R V, Cfc, 1h 

Mo> W, V, Mn. Ok Nk Ok Zn, Fe. i& # & #r M # ft* 3/ - # A $ 
Jl&S, #**#ft**i«&**87S:%, Cs*#£fti*«lfc****#i.4 

$J%2C*'* **tt«**^*. *. 

*JfcW«lB ************ ft *#«*ftill^#*tt A 
«ftil**ll^*?*^4fcA, *#-#***#fi***fcft*** 

£ft **ft& *&*&&*##%* 5** ft* 

'ft ^* 

****jlt*A***]fc* *»***-#H**W*#*fr** 
ft*, #afe*^**X**#*^t**»**^*****ft-R.jS, 

T»TBl*fc***#ft#. W J.*ttH ****** «ifeftX**** 

********** 4f**rt**ft#*4l ********* 
***#**«*****4^**ft***K*. ***ft* 
99«% ^#^ft^##5fPl~70i% JJf*#£****iT 
ft#£&£: 

HcYWrnMou^O^ • nH 2 0 
Hft****. kft££iSi^*^&, #£&33&4; Y*0**?. 
***■*#**-. wft*4£*3\ mfi*4»*^«r^*. *0~ 
Moft*#Jjf 12-m^*4@^^^^^, Oft***-?-. 
nft***** + *. n**f0£10****s tfifc***** *** * 
*#**«****#$*ft***JUfc* ************ 



ft ^ ft M Tfe * ^ ZSM- £ *) ft ^ Beta ft ^ oMe ft X. Ci 
»A^lfeA5i300t3, *^^a±250t:. 9 jh, 
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ftsfcAft, *#T*k 2- **T*k 2- 3- 2, 3- 

^Plte-^-E^ t (#S 8 CRC Handbook of Chemistry and Physics, R.C. 

WeastandD.R.Iide, 1990) . 





ifc#ft&, c 






135 


35.9 


2- ¥*T^ 


187.8 


32.9 


2- 


2243 


30.0 


3- 


224.9 


30.2 


2, 3- & 


226.8 


30.9 



ft 2- Tft #Tft 1- Aft 2- Aft 2- Tft 2- f 

4fe~2- Tft 3- ¥^"1- Tft *#a**. # + j£^tf;&Wft T*fc 

^F^^200ppm, fti&^itriMOO ppm. 

%&tttt#ftjjt >la^^^30ox:, ftr&^i^rc, jc * it Ofr % 



&36-110 X;ft<ffei&36~90;A:^E. 

2XM00, #&10~90; i£ # ft £ & (WHSV) #$&ffli& 0.1-20 

^ N"" 1 . #;&0.5~8/M*r 1 . 

ft #EJit#R&3k f^«:#^R^«, 

£T&S0.5~2/h*h 3£&50~100X: f ST^S0.5~2/h *h 
#0.5~2/]M*h 

(3) &*£*#T, ^100-300T:,*^, 10O-250X:^^4~10/>N-, A 
&#&T£1#&^&T,14<XK3<>0t:, *fc#, 100-250 t^$U~ 10 /hitf. J» 

atftt^lUlf^aAaAAttA^AAtt^*. *p*A. 

m&teftMHftmtitoft®$inft, «*T#*A A 

*W,(A%), #W0TC/^#«^«itA*»«fc#ft5350T: f ia*T#* 
n=M ( W 2 - W x ) /N[l- ( W 2 - W,) ] 



if K*-*tt*4^#«.. *4«#« 

DuponG 100 & # *f £ ft ft 95 1 & $ # *f «. 

****#tt#afe ttft«ftft*A&*ft$*ft*ai*##*i*. ft* 

4% HaPWuO* • 21^ ft HjPWuQ*, • 2IfcO / v£ & , -^50 4% H 3 PW 12 0«) 

• 0.gHbO ft HaPW,^ • 0.8I^O / AfeQj , ^ 50 4 % H 3 PW«0« ' 4.5H 2 0 ft H 3 
PWuO^o -^SHjQ/SiQi, ^0 4%H 3 PMo 12 O 4 • 2H 2 0 ft H 3 PMo 12 O40 • 2H 2 0/ & 
&ifc#450 4% H^SiWoO^ ' SKPtfilHSiWnO*) • 3H 2 0/ #&JJt;fcftft#J, 

JaL2&£l36~198t\ 50-85* & ft # 4? 1*20.7 - 82 A X 

&I£3|444$3£l~632ft£r#T, ##T&^Tft^i£ftft#J&& t 
ft(Cf) ft#.ft^ .^pf ft&1004%, R>&^^JitfT56-104/hN-Tft^ft 
**J*LTPk Q + #Jl&«**&LM~2X2 <*/*e.#ftftTft>. * 
^2.03 (£/;£&#ftTft> ft^H, T»tt#ft + &Cs# Ji «*ft 
**»lfc*9J4ft-fW094/ 03415 , US5, 324, 8812 CN 1125640A A CN 
1125639A^7f #1*%; ffi&^T&ft lfc ;*7 K T (120^, 25**1 

£) &ftfcfc42.8. 4 4**231. ft >^04% H 3 PW 12 O 40 ' 2H 2 Oft 

HsPW,^ -21^0 ft IS. ^^tTft ^ #Tj&ft;&£ft&& 
*h i£#24/jMtf£, Tft4*ft + ^**'lfc#**TI*. ftft#Jtfci£& 

* ( *» * 4 JJf *) . X«*. * * jfc $ & # ft # jfc, ft ^50 4 % 
HsPWnO*, ' 2 H 2 0 ft HjPWuO*, * 2HfeO / % & ifc 3/ ft ft #J, ^R^iSi 
136€, &£E;&40*^£tt*#T#*fttt20.k & & ifl # 4 * £ &2.50 

ft£#T. ft#Ttt#Tft£*ftft*l#tt. Tft(Cf) ft#ft^*T& 

1004%, &&3£mi50/Mtf( g;48*) ,Tft#ft^ tf5M##1004%, C 5 + 

^£ft&4fc£tf&ifc£/£e,#ftftTft. n#**JE.T* (*P0l*>2 
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. if ^^^504% HaPWuO^o- 121^0 ^H 3 PW, 2 O40 * 12H 2 0/y£ 
Q + ft N ft *4fc S. 



*2 









^* 








1.82 


IE, **T#. %% 




2.92 




94.85 






11.62 


jet^, *% 


2.21 






57.70 


T*. «% 


1.12 






27.76 




34 


^c. ppm 




8 



8 



-40 9 AA*****. £0.095 & 

>te#£&*i75T:&&T*t£i'h*l-> PISiliS, &##&££r#T;&pA 

50S%H 3 PW 12 O 40 -2H l O^50«% **|tH#«l A*S*^««ft*J. « 
^50%H 3 PW I2 0 4 o-2^ 2 Q/^ii^, M$ttft*W3/409* 2 /;5k & 

#^.10.0^#'fc^l50%H 3 PWu0 4 o'2H 2 0/^1i^ £A253g ?f-@£ifc 
*A*A$L #£«J»# JBW*#*ih 

*£< ^gEIdexLab., fac&fjtbfi) ^^'Jtf )tf f A^^T^^T 
#tt&£i£##!^tt*fflfc^*fc, tfSP-3420^;Nl£i#tt£tf^tf&& 

&&&&&10t:, &&&M7MPa*n3£0$;#T;&PA 
SP-3420^#£Tfl*^#rR&£ * tt*l#fcjft, ^HP-5890 ^^^it^ 
*3 +. 



42.8, ftftft&UUMT 1 , *|-F*4+. 



^ ^> ibl 


50% H3PW1A0 ' 2HiO/ * tt it 




X5 fcfr 'ifi # TP 


136.0 


10.0 




50.0 


7.0 


Jrf£r it A* Ll> 


42.8 


60- 


Jfc 4 $ i& /Jn Bt 


231 






6 


12 


24 


48 


72 


82 


104 


2 




100 


100 


100 


100 


100 


100 


100 


100 




2.01 


202 


200 


1.98 


1.99 


2.02 


2.00 


2.00 








































0.91 




1.67 


1.40 




1.32 


1.04 


0.20 




123 




1.58 


1.85 




1.23 


1.46 


1.10 


c 7 


3.64 




2.99 


2.12 




3.45 


2.74 


2.80 


Cg 


69.58 




68.71 


67.64 




67.01 


66.81 


73.80 




24.66 




25.05 


26.99 




26.99 


27.95 


21.40 


Of 


0.00 




0.00 


0.00 




0.00 


0.00 


0.00 
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*4 



V* y> jbl 




50% H 3 PW I2 Q« 






15? *E in 


120.0 


Irs* iJJ- JLDm /y§ y s V Vi 


25.0 


Jat- tie a 

56 w *F tu 


42.8 


JE. JB. H- 'J **-J 


2.31 


J5 fit/ frf tel yK 9+ 


6 


12 


24 


32 


48 


56 


C* = vfl/ jfe i&qZ, 


100 


100 


100 


85.9 


74.6 


70.8 




2.01 


2.02 


1.99 


1.68 


1.51 


1.48 


P it A = 




























Q 


132 


1.04 


0.98 


0.56 


0.41 


1.32 


Q 


1.67 


1.75 


1.61 


124 


1.09 


1.11 


C 7 


3.42 


2.11 


2.31 


1.89 


1.46 . 


1.52 


Cg 


67.40 


65.90 


6520 


56.61 


50.54 


46.30 




2620 


2920 


29.90 


32.40 


35.90 


37.75 


Of 


0.00 


0.00 


0.00 


7.30 


10.60 


12.00 



ft $ It $L 

ttftft*^ft%IfeIW|AD- 12Etf>$>30ft% ft*). ie^50%H 3 

PWriQa-a^o/^tt**** J^**^^^ *»A*«)x: 
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/ * 4t *#fc«**#;ir*ffl*mj»JlSO%Ifc PW l2 0<o • 2H 2 0 / » ft # 
* ft *J fcaAj&SSDC, ftstf^i^Bi. 



*5 



#ft#J 


50% HjFWuQo ' 




50%H 3 PW 12 O 40 /^'l±^. 




















136.0 


136.0 




50.0 


50.0 




42.8 


428 


/Mr 1 


231 


2.31 




2 


8 


19 


28 


2 


8 


18 


30 


Q = *Mt% *% 


100 


89.8 


79.5 


68.4 


100 


87.4 


78.2 


64.4 




1.85 


1.72 


1.64 


1.51 


1.82 


1.70 


1.60 


1.52 






































Q 


1.52 


1.31 


1.02 


0.89 


1.49 


1.24 


1.11 


0.92 


Q 


1.72 


1.64 


1.50 


1.30 


1.81 


1.63 


1.47 


1.28 


C 7 


3.24 


3.01 


294 


2.61 


3.67 


3.44 


3.00 


2.54 


Q 


65.40 


64.51 


60.16 


54.66 


64.70 


63.11 


59.49 


53.60 




18.72 


19.12 


19.15 


22.00 


19.13 


1938 


19.99 


22.42 


Of 


9.40 


10.41 


1523 


18.60 


9.2 


11.20 


14.94 


1924 
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*3~ 5* tt#jt&H. &m*$twifii&$ijn£> Tn%ft%-%& 

loot%, J^£iMfiao*itf &JiTW*fc + *je.Tlf. W*1*f-*T 
*«ILAJEirai»*^ff. R «l I98*c, mg&frz 

*6 t- 
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*6 





50%H 3 PWi2O«) 






136.0 


136.0 


198.0 


136.0 




50.0 


85.0 


50.0 


50.0 




42.5 


42.5 


42.5 


42.5 




230 


230 


2.30 


2.30 




10 


36 


58 


84 


crttft*. 4% 


100 


100 


100 


100 




2.02 


2.01 


2.02 


2.00 


*/*;e,#'fcttc.- 




















Cs 


1.15 


2.10 


1.67 


1.21 


Q> 


1.12 


1.79 


1.04 


1.25 


Q 


3.24 


3.54 


2.79 


2.84 


Q 


67.75 


70.45 


67.98 


68.78 


Q, + 


26.74 


22.12 


26.52 


25.92 


Of 


0.00 


0.00 


0.00 


0.00 



*JR*ifclJ*#*^**ff#T*^T***jt-fc^jtfL 

If, 43.0, ^#«S$it^230^^- , > &&i£*T£i]24 

'Mtfjff, ^#^^#^tb^$, 1.00 />#-', 

£36***, ##^^J^^tfc,^$, ^^t*^itS6.32/hBt- 1 , & ^ R 
S48/MH-, fr1fc&##*fcm20.7, ff £'j230/h*T l 
. **&jfc£56/Mtf, &^)&*itJ£*kh£82.4, ft 
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*7 



^ 'fl' jhl 
m tG 




50% H3PW12O40 


•2H 2 0 






136.0 


136.0 


136.0 


136.0 


136.0 


136.0 




50.0 


50.0 


50.0 


50.0 


50.0 


50.0 


ft**** 


43.0 


43.0 


43.0 


20.7 


82.4 


43.0 




230 


1.00 


6.32 


2.30 


2.30 


2.30 




24 


36 


48 


56 


72 


92 




100 


100 


100 


100 


100 


100 


*/*e.*'fc«rcf 


2.02 


2.01 


2.01 


2.00 


2.01 


2.00 
















Q 


1.09 


1.01 


1.12 


1.24 


0.98 


120 


Q 


1.07 


0.84 


2.32 


2.72 


0.89 


1.10 


C; 


3.14 


2.52 


3.75 


3.84 


2.47 


3.21 


Q 


69 58 


73.96 


66.41 


68.59 


73.46 


70.81 




25.12 


21.67 


26.40 


23.61 


22.20 


23.68 


Of 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 \ 



£#|4~5 
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+~4*# Sfc ( aj*A*#W*WD 1-57 £*P3.55;£, 
;toA40£ ^-*^^tJcR^H 3 PW u 0 4 o^^A. 12.5 #20-40 @ ft# 

Jt*fM &&E&fll)2#&A#St§fc+, £ 0.095 * A *P 75X2 

10S%H 3 PWi2O«) • 21^^90^% #&&^#&^20t% HaPWnO© • 2H 2 0 

20%H 3 PW 12 O 40 -^/^teifc. &)k& : fifrW%(n4&l%fr59l%*l%. 

^J50 ^10%H 3 PWuO«) •2H 2 0/^1i^^20%H 3 PW, 2 0 4 o -2H 2 0/^^^ 



*8 





10% H 3 PWkO40 • 2HaO/ 


20% H 3 PWi 2 O40 * 2H 2 0/ 




136.0 


136.0 




50.0 


50.0 




43.8 


43.81 


/Mr 1 


230 i 


2.30 




76 


78 




100 


100 




2.01 


2.00 ; 














Q 


1.67 


1.08 


Q 


1.58 


1.67 j 


C? 


2.99 


3.81 i 


Q 


67.71 


69.12 ; 


C9 + 


26.05 


24.32 


Of 


0.00 


0.00 
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*W6 

f-*I&JlfcH^PWiaQ«>*#ifc. #12.5£ < f- Y - fcft4B ( tb^W241 
* 2 /£, ^^r^ft^r &p c P ) &A#WK & 0.095 JfP 

PW1A0 1.5 ^230t: H, #£>]^50f%H 3 

PWnQ© ' 0.8H 2 O *P 50 ^ % & ft 4& $ ft ft ft * M ft i£ * 50% H 3 
PWnO^o • 0.8H 2 O / AfaQj, # fcfc * W # 126 # 2 / %. 

VX 50% HaPWuAo ■ 0.8H 2 O/Al 2 O3 * ft ft *J. & * #U J» ifc # * *Ht * 

1, ,K.&*#*»X&#**|-F*9+. 



*9 



#ft#J 


50% H 3 PW, 2 O40 ' 0.8H 2 O/Al 2 O3 


x: 


136.0 




50.0 




48.0 




2.51 




8 


24 


48 


72 


80 


Gf#ft*, *% 


100 


100 


100 


100 


100 




2.02 


2.01 


2.01 


1.99 


2.00 


£/£&#ftftcr 












C5 + / C pp 1|% 












Q 


0.89 


1.22 


1.34 


1.14 


1.42 


Q 


1.68 


1.94 


1.82 


1.62 


1.75 


C 7 


2.14 


2.29 


1.99 


1.86 


2.05 


Q 


74.88 


71.18 


71.29 


73.02 


71.64 


or 


20.41 


23.37 


23.56 


22.36 


23.14 




0.00 1 


0.00 


0.00 


0.00 


0.00 
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#mi4.2£-f- ~4$# &A&ft#N£«ii) , *»A5o*^-i* 

^*B&J&H 3 PWi 2 O40*j£?fc. #12.5£ ( i^t) &?L^J& ( £;ftW418* 2 / 

*TA*UO*ti; *flt#*$*#T^ K^^fHiPWnOo 

13 0")", £ 130t: £ $ |ft 1.5 /> tf, #S'J ^50 £% 50% H 3 
PWiAo • 4.5H 2 0/ Al^ifr 50 t % & ft #7 & * ft ft], iB ^ 50% H 3 
PW 12 Q,o • 4.5H 2 0/SiQ2, & bb* W # 188 # 2 /;£. 

Bl 50% HaPWjjO*, -4.5H 2 0/SiQ2^^ft^ 10T &3&4r# T 

R&£#*pJl&*j!f#?'J-f *10+. 



^10 



^ft*>J 


50% H3PW, 2 O40 • 4.5H 2 0/Si02 




136.0 




50.0 




48.0 




2.51 


/h ti- 


8 


24 


36 


48 


72 


80 


er # ft* *% 


100 


100 


100 


100 


100 


100 


ftttCf 


2.02 


2.01 


2.00 


1.99 


2.01 


2.00 
















Q 


1.78 


1.19 


1.21 


1.02 


0.51 


0.64 


Q 


8.14 


8.11 


6.21 


5.20 


3.96 


4.12 


c 7 


6.24 


5.04 


4.74 


4.56 


3.69 


3.49 




64.57 


64.63 


66.42 


67.08 


68.41 


69.31 


Q + 1 


19.27 


21.03 


21.42 


22.14 


23.43 


22.44 


or 


0.00 


0.00 ! 


0.00 


0.00 


0.00 


0.00 
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#^.14.6^+ - ^(HaPMooO^ • 17H 2 0, ^ *f ifc 4b £ fr 4Mb 

.#**JriBft).- *»A40*^-**^*KjAHPMDrf>«)*#5«. #12.5 £ 
*#W*WD. &A#j**+, £0.095* tt*£**»7ST:* 

*j£7fc^3£l.5/Mfch £l70X: ££^6.0/Mtf, #I'J-^50S% H3PMC2O40 
• 2H20#p 50 fi% it * ft fl* ft 1?l iS ^ 50% H 3 PMo 12 0,o • 2H 2 0/ y£ it & 
#fc£W3;421* 2 /£. 

50% HaPMoiiO* '2H 2 0/ * it* # * *l 10T * # Sfc * ff 

1. &&&#^&&&#?'J^*11 +. 



&11 





50% H 3 PMo, 2 O40 • 2H 2 0/ # it ife 




136.0 




50.0 




47.6 




2.50 




8 


24 


36 


48 


58 




100 


100 


100 


100 


100 




1.99 


1.98 


1.97 


1.96 


1.97 














Q 


0.40 


0.60 


0.70 
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Abstract of CN1 2328 14 

The alkylation process is to make isoalkane and alkene contact with 
carried heteropoly acid catalyst with chemical expression of 
HkYWmMol2-mO40.nH2O, where k is 3 or 4; Y is P, Si, Ge or As atom; 
m is 0-12 positive integer and n is any number of 0-10. The contact 
reaction is at the temperature between the critical temperature of 
isoalkane and 300 deg.c and the pressure not lower than the 
criticalpressure of isoalkane. The process has high alkene converting rate 
and high yield of alkylated oil and can maintain stable activity of the 
catalyst. 



